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phagosomal-lysosomal pathway. While r e c y h g  of plasma mem- 
brane proteins and clearance of endosomal markers from the phago- 
some are delayed, only low levels of lysosome-associated mem- 
brane proteins and cathepsin D are found in the vacuole. In ad- 
dition, the vesicular proton-ATPase is excluded from the phago- 
s o d  membrane, impairing full acidification and thus restricting 
the hydrolytic activiry of the vacuole. However, rather than being 
fusion-incompetent vacuoles containing mycobacteria are highly se- 
lective of the intracellular compartments with which the mix. This 
is illustrated by the observation that some plasmalemma-derived 
constituents Wre glycosphingolipids can readily access mycobacte- 
rial vacuoles. Our understanding of the maturation of intracellular 
compartments will be enhanced by further studies on M .  tuberculosis 
containing vacuoles. 
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An Escape Strategy? 
P.J. Sansonetti. Institut Pasteur, Paris, France 
Invasion of the intestinal barrier by an enteric pathogen such as 
Shigella Jexnm' encompasses a complex interplay of interactions be- 
tween epithelial and phagocytic cells. Massive perturbation of the 
signals that maintain tissue homeostasis and integrity achieves desta- 
bilization of the epithelial cohesion, invasion of epithelial and rnu- 
c o d  cells, and eventually tissue destruction. A major factor in this 
process is expression by S. Jexneti of an "invasive phenotype" related 
to its capacity, upon contact with target cells, to release via a type I11 
secretory apparatus a set of Ipa (invasion) proteins. Ipas can trigger 
entry of the pathogen into epithelial cells via a macropinocyhc event 
that involves massive rearrangement of the cell cytoskeleton. 
Ipas can also trigger macrophage apoptotic death via direct in- 
teraction with the cysteine protease ICE, thus killing defense cells 
and achieving release of IL-lB which initiates inflammation. The 
likely scheme that has emerged from OUT in vitm and in uivo exper- 
iments is the following bacteria translocate through the epithelial 
barrier via M cells of the follicular associated epithelium covering the 
lymph nodes located within the colonic mucosa. Apoptotic death of 
macrophage allows bacterd survival, e n q  into epithelial cells via 
their basal pole, but also triggers early dammation which destabi- 
lizes the epithelial structure and facilitates further bacterial entry. 
Once intracellular, bacteria escape into the cytoplasm and move 
from cell to cell via an actin-dependent process. This overall process 
causes the tissue destruction which is characteristic of shigellosis. 
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Listeria monocytogenes, a Gram-positive, facultative intracellu- 
lar bacterium, can cause systemic infections in pregnant women, 
neonates, and immuno-compromised people with symptoms such as 
septicaemia and encephalo-meningitis. These bacteria enter phago- 
cytes as well as non-phagocytic host cells and replicate in the cytosol 
of these cells after escape h m  the phagosome. In the cytosolic 
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compartment L. monocytogener polymerises actin which allows intra- 
and intercellular movement of the bacteria. All virulent L. m m q -  
togenes strains possess a gene duster flanked by the house keeping 
genes prs (encoding phosphoribosyl-pyrophosphate synthetase) and 
Id (encoding lactate dehydmgenase) which consists of six virulence 
genes. Their products comprise two phospholipases C, listeriolysin, 
a metalloprotease, the actin nucleator ActA and the ~ c r i p t i o n a l  
activator PrfA. This latter regulatory protein is essential for the ex- 
pression of all six clustered virulence genes and the inl genes. The 
inl genes encode leucine-rich repeat (Lrr) proteins that fall into two 
dasses: the large Id proteins are cell-assodated and are involved in 
the internalization of L. monocytogenes into non-professional phago~ 
cytic host cells while the s m a l l  Inls are secretory proteins which are 
synthesised preferentially within the host cells. The Merential ex- 
pression of the virulence genes is accomplished by the interaction 
of PrfA with other bacterial factors which is influenced by environ- 
mental parameters. 
Some of the listerial virulence factors are predominantly expressed 
when the bacteria replicate outside the host cells whereas others are 
m d y  expressed withm the intracellular compartments. Depend- 
ing on the site of synthesis these virulence factors trigger specific 
host cell responses. Host cell responses have been studied in our 
laboratory mainly for the interaction of L. monocytogenes with mac- 
rophages which represent major target cells in L. monocytogenes infec- 
tion. Their reactions are crucial for the progress of a L. monocytogenes 
mfection. 
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Tracking and Managing Nosocomial MRSA 
Infections 
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Methi&-resistant S t u p h y l w m  uureus ( M A )  continues to be an 
important nosocomial pathogen. The prevalence of MRSA in hospi- 
tals varies considerably by geographc area, hospital size and possibly 
by hospital type. The percent of S. aureus isolates that are MRSA 
ranges from <5% in some hospitals to more than 60% in others. 
The incidence of ongoing nosocomial transmission of MFSA is best 
expressed as the number of new nosocomial MFSA cases/lOOO pa- 
tient-days. Minimizin g nosocomial transmission of MRSA requires 
prompt detection and reporting of MRSA cases by the laboratory, 
appropriate isolation and barrier precautions, surveillance cultures 
on wards where case clustering occurs, and prompt isolation of 
known cases upon readmission to the hospital. Frequent use of 
gloves by personnel and improved compliance with hand hygiene 
are strategies that deserve increased emphasis. Eradicating MRSA 
nasal carriage in patients and in personnel implicated in transmission 
of MRSA can contribute to control of MRSA, but the indications 
for decolonizadon therapy remain controversial. Currently, intranasal 
mupirocin is the most effective regimen for eradicating nasal carriage. 
Widescale use in hospitals and prolonged application of mupirocin to 
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wounds have been associated with emergence of mupirocin-resistant 
s t r a i n s  of MRSA, which are increasing in kquency in some geo- 
graphic areas. Screening high-risk patients at the time of admission 
may be cost-effective in areas where MRSA is uncommon. Con- 
tinued efforts to control MRSA are warranted since poor control 
promotes fiequent use of vancomycin, which favors emergence of 
vancomycin-resistant enterococci. New agents with activity against 
MRSA have been marketed or are under development, but van- 
comycin remains the drug of choice for treatment of serious MRSA 
infections in many areas. 
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One of the most striking findings to emerge liom the use of molec- 
ular fingerprinting techniques on meducih-resistant Staphylococcuz 
aureus (MRSA) is the extensive geographic spread of several unique 
MDR clones. I shall describe findmgs obtained through several re- 
cent and ongoing studies conducted in a number of countries by the 
international surveillance network CEM/NET. Collaborative s t u d e s  
with colleagues in B d  and in several southern and eastern Euro- 
pean countries have led to the identification of 3 unique epidemic 
MRSA clones each characterized by a combination of molecuar fin- 
gerprints and antibiotype which have acquired massive geographic 
spread the Brazilian epidemic clone was recovered liom hospitals 
separated by over 4000 km liom one another, and most recently in 
Portugal; the Iberian epidemic clone was recovered in hospitals in 
Portugal, Spain, as well as in Rome, Glasgow, Moscow, and most re- 
cently in New York City Yet another unique MDR clone of MRSA 
was found extensively spread in hospitals in 8 Hungarian cities. The 
usefulness of molecular fingerprinting techniques in outbreak inves- 
tigations will be documented. Using the experience of CEM/NET, 
data will also be provided for the efficacy and cost of operation of 
surveillance networks that use molecular fingerprinting techniques. 
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So far, except for duect examination of clinical specimens, the bacte- 
riologists had the reputation to be slow in term of providmg definite 
idenhfication and antibiotic susceptibihty testing of microorganisms, 
thus leadmg to the development of the art of empiric therapy. This 
was particularly true for mycobacteriological results. Obviously we 
are at a turning point. The arrival of molecular engineering in clin- 
ical practice together with computerization of results in most labo- 
ratory has dramatically changed the speed at whch microbiologists 
can provide meaningful clinical results. This has two kinds of im- 
plications. First, we have to evaluate what precise changes this will 
have in term of clinical decision making and patient outcome; sec- 
ond, we have to evaluate the economical terms associated with these 
changes both on the laboratory side where some costs wdl undoubt- 
edly increase and on the clinical side where quicker bgnos i s  will 
often be associated with a reduction of hospital stay and of the asso- 
ciated costs. Once again, technological developments will oblige us 
to change our practice and to transform some of our best established 
routines of thinking. Vaste programme ... 
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The reemergence of tuberculosis (TB) in conjunction with the in- 
creasing number of multi-drug resistant strains of Mycobacten'um tu- 
berculosis has increased the need for rapid diagnostic and susceptibllity 
testing methods. 
During the last years several approaches have been developed to 
this end, involving culture methods as well as molecular biology 
techniques; among them the Mycobacteria Growth Indicator Tube 
(MGIT) has shown promise as a rapid detection method of my- 
cobacterial growth and more recently as a drug susceptibihty testing 
method as has been shown in comparative studies with the propor- 
tion method and the BACTEC system where it has shown high 
degrees of sensitivity and specificity for rifampicin and isoniazide. 
Other studies have evaluated the system with streptomycin, etham- 
butol and ofloxacin showing a very good agreement with the pro- 
portion method, results being obtained on an average of 5 days 
compared to 16 days with the proportion method. 
We also have developed a reverse hybridization based line probe 
assay (INNO-LIPA Rif TB) for the rapid detection of M .  tuber- 
culosis complex and resistance to rifampicin. The test can be used 
